The domain structure of the dihydrolipoyl transacetylase component of the pyruvate dehydrogenase complex from Azotobacter vinelandii.
Limited proteolysis with trypsin has been used to study the domain structure of the dihydrolipoyltransacetylase (E2) component of the pyruvate dehydrogenase complex of Azotobacter vinelandii. Two stable end products were obtained and identified as the N-terminal lipoyl domain and the C-terminal catalytic domain. By performing proteolysis of E2, which was covalently attached via its lipoyl groups to an activated thiol-Sepharose matrix, a separation was obtained between the catalytic domain and the covalently attached lipoyl domain. The latter was removed from the column after reduction of the S-S bond and purified by ultrafiltration. The lipoyl domain is monomeric with a mass of 32.6 kDa. It is an elongated structure with f/fo = 1.62. Circulair dichroic studies indicates little secondary structure. The catalytic domain is polymeric with S20.w = 17 S and mass = 530 kDa. It is a compact structure with f/fo = 1.24 and shows 40% of the secondary structure of E2. The cubic structure of the native E2 is retained by this fragment as observed by electron microscopy. Ultracentrifugation in 6 M guanidine hydrochloride in the presence of 2 mM dithiothreitol yields a mass of 15.8 kDa. An N-terminal sequence of 36 amino acids is homologous with residues 370-406 of Escherichia coli E2. The catalytic domain possesses the catalytic site, but in contrast to the E. coli subunit binding domain the pyruvate dehydrogenase (E1) and lipoamide dehydrogenase (E3) binding sites are lost during proteolysis. From comparison with the E. coli E2 sequence a model is presented in which the several functions, such as lipoyl domain, the E3 binding site, the catalytic site, the E2/E2 interaction sites, and the E1 binding site, are indicated.